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Abstract.
A type of susceptible-infection-vaccinated epidemic model with proportional vaccination and generalized nonlinear rate is formulated and investigated in the paper. We show that the stochastic epidemic model admits a unique and global positive solution with probability one when constructing a proper 2 C -function therewith. Then the sufficient condition that guarantees the diseases vanish is derived when the indicator 1 0  R . Further, if 1 0  R , then we obtain that the solution is weakly permanent with probability one. And we also derived the sufficient conditions of the persistence in the mean for the susceptible and infected under the condition 0 1.
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Formulation
We formulation an epidemic model of having three states involved: the susceptible, the infected and the vaccinated in the paper. We always assume that, the transmission rate between the susceptible and the infected is supposed to be a nonlinear incidence rate, say )) ( ( )) ( ( t I g t S f  . The susceptible individuals with probability p are chosen to be the vaccinated individuals and recovered to the susceptible again with the effective survival rate   e , where  is the nature death rate and  the period of temporary immunity. We then reach a stochastic epidemic model if the fluctuation is taken into account
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where A denotes the recruitment rate of the population,  the death rate induced by the diseases,  is the intensity of the white noise, ( ) B t is a standard Brownian motion which is defined on a complete probability space ) , } { ,
satisfying the usual conditions. All the coefficients are assumed to be nonnegative throughout this paper. The authors would like to mention the related works hereby, for example, the stochastic epidemic models [1, 2, 3, 4, 5] . Besides, we also assume that (A1) and (A2) hold throughout this paper:
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(A2) Function ( ) g I is twice continuously differentiable, and (1), we equivalently consider model (2) of having two compartments ( ) S t and ( ) I t herewith: 
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The initial condition of model (2) is ( )
. Next, we will investigate the existence and uniqueness of the global solution to model (2) in Section 2. And the sufficient conditions guarantee the extinction of the disease will be discussed in Section 3. Thus the threshold of the persistence in the mean of the susceptible and the infected to model (2) R with probability one. Proof It is easily to check that the local Lipschitz condition is valid for model (2) 
C -function as follows:
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where a is a positive constant that will be determined later. Then generalize Ito's formula acts on ( ( ), ( )) W S t I t , which gives that 
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Remark 2.1 Model (1) admits a unique solution, which will remain in 3 R  with probability one.
Sufficient Condition of the Extinction of the Infected
The extinction and the persistence are two important issues when people studied epidemic models.
For the simplicity, we denote 
Let us define a function
yields that there exists a constant
Taking superior limit on both sides of (11), together with the arbitrariness of  and  , which finally shows that
The proof is complete.
The Permanence of the Susceptible and the Infected
In the section, we will demonstrate same useful results about the weak permanence of the disease. 
The proof is similar to the approach used in Liu et al. [4] and we omit the proof herewith. Theorem 4.1 Suppose that 0 1 R  , the solution ( ( ), ( )) S t I t of model (2) is weakly permanent with probability one if there exists a constant 0
Proof Noting that (2) gives that for all 
